less than 10% FDR were selected for further analysis. Fold changes in response to treatment were calculated as differences of mean S10 values for each treatment category. When multiple probe sets for a single gene were available, data were summarized by selecting the most extreme probe set fold-change. Hierarchical cluster analysis was computed using the Ward's method based on deviation of S10 expression values from the mean.
ChIP Seq data processing.
1. All the raw sequences were stacked, and the nucleotides at each position were counted ( Figure S4A ). The sequence tags were screened at low stringency against the linker or any other sequence readable in the ATGCN sequence profile.
2. They were then mapped using the AceView aligner to the mouse reference genome 37, allowing for up to 2 mismatches, single base insertions, deletions, or substitutions per tag ( Figure S4B ). Because the tags were only 25 bp long, 22 to 26% mapped in more than one position in the genome: only the tags having a unique best match genome wide were kept.
3. Each tag was replaced by a Gaussian of surface 1 and width σ constituting a "building block". This Gaussian convolution dampens the sampling fluctuations and introduces a controlled level of "fuzziness" ( Figure S4C ). The value for σ was optimized by visual inspection and depends on the depth of the experiment; we used σ =100 bases. The sum of the elementary Gaussians represents the tag density.
4. Each tag was shifted 3' by half the effective length of the sonication fragments. This length was estimated as the maximum of the genome wide correlation function between the densities of tags mapped on the plus and on the minus strand of the chromosomes ( Figure   S4D ). For an unknown reason, this value was significantly shorter than the length of the sonication products measured on the gel. 5. A ubiquitous low level of background noise, of the order of 1 tag per kb, was observed.
Sharp concentrations of tags into peaks, interpreted as binding sites, were also seen. Peaks were identified as regions where the tag density exceeded a base threshold of one tag per 50 bases ( Figure S5A ).
6. The area of the peaks was measured, and the area of the local matching immunoglobulin control experiment was subtracted. The resulting area represents the number of tags attributable to direct or indirect binding of the specific protein, as the background immunoglobulin binding was removed. The width of the peak, measured at the level of the base threshold, indicates the spread and the complexity of the binding site. Small peaks had an average width of 250 bp. A finer resolution of the anatomy of high peaks (more than 50 tags) was obtained by narrowing the Gaussian representation of each tag to 50 or even 20 bases (as exemplified for Prdm1 in Figure 6B ). 7. To choose an area threshold distinguishing the signal from the noise, two histograms were plotted: the number of peaks with area n tags represented the signal, whereas the number of genomic segments, selected outside of the peaks and of length 250 bp that were hit by n tags represented the noise ( Figure S5B ). For each experiment, to our surprise, the two distributions were log-linear: in semi-log coordinates, the histograms fit two lines with different slopes. The intersection of the two lines defines the threshold for the specific experiment. Peaks with lesser area were obscured by the background noise and thus removed, whereas peaks with greater area were retained. The number of false positives was estimated as the area of the triangle above the threshold and below the steep background noise distribution ( Figure S5B ). Interestingly, the observed log-linear distributions depart from the usually considered Poisson distributions: they are more spread, have a larger tail at high counts and a higher number of false negatives. If m is the average number of tags per peak, the fraction of peaks with no tags is p(0)= 1/(m+1), which is larger and a softer function of m than the Poisson value p(0)= e -m . 8. Peaks were clustered into 'sites' by transitive contact: if the sequences of two peaks from different experiments overlapped, they were considered part of a single binding site whose width was the combined width.
9. If a site contained a peak from an immunoglobulin control track, peaks from the corresponding experiments with area less than four times the control peak area were removed. Rare control immunoglobulin peaks exceeded 100 tags, and those regions were removed from the analysis.
10. The set of DNA sequences associated to the binding sites was scrutinized, as the most frequent "words" identify protein binding motif candidates. A systematic search for frequent words containing between 5 and 11 letters, with or without gaps (up to 3 letter gaps), returned lists sorted by frequency, that were then leveled by the a priori probability of occurrence of the word, estimated as its frequency of occurrence in the genome. As we are studying transcription factor binding sites, we hypothesized that binding would target mainly double stranded DNA; hence word candidates were considered "interesting" only if they were palindromic or if the sense and antisense sequences were found at similarly high frequencies.
11. To evaluate the importance of the candidate words in the protein binding process, a histogram of the distance between the maximum of the peak and the central letter of the word was plotted for each experiment and each candidate word. A word with highly skewed position distribution in the sum of all sites is most likely biologically meaningful to the interaction: centered histograms, where the word's favorite location is in the center of the peaks, at the maximal tag density, suggest direct involvement of the word in binding site recognition. A skewed out-of-center distribution is equally informative, as it might correspond to a secondary site for the tested protein or a primary site for a partner protein in the binding complex. Flat distributions suggest the word may be frequent but random in its position, making its relevance to binding questionable. The histogram for the exact GAS motif matched a Gaussian with σ = 10, centered at zero with one base accuracy ( Figure S5C ).
This level of precision validates the protocol used for the analysis. Among the single letter variants of the GAS motif, TTCnnnTAA was the best centered.
12. STAT3 binding sites mainly coincide with IRF4 binding sites ( Figure S6 ). However, the relationship between the positions of the STAT3 binding sites and the genes whose expression STAT3 might influence is not trivial. Each gene is potentially associated to many candidate sites lying within the gene, or upstream or downstream from the gene, up to hundreds of kilobases away. Conversely, each binding site may be associated to multiple genes in its vicinity. We selected the candidate genes in the following way: if a site lies within one or several genes, at least one of which has an NCBI Entrez GeneID, these genes are the unique candidates associated to the site. Otherwise, we consider as candidates the two nearest left and right genes with an NCBI Entrez GeneID, additionally in that interval, the nearest spliced gene supported by cDNAs in GenBank and annotated in AceView, and finally also the nearest single-exon AceView gene if closer than the nearest spliced gene. The top of the diagram shows the structure of the mouse Prdm1 gene, copied from a unique 
